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Abstract of JP 10070844 (A) 
PROBLEM TO BE SOLVED: To provide a battery 
power supplying method for a vehic le capable of 
definitely preventing low battery during parking. 
SOLUTION: The residual capacity of a battery 14 
after engine stop is calculated. The supply of battery 
power to an operable load is forcibly stopped even 
when the ignition switch is in the off pos ition be fore 
the residual battery capacity calculated is lowered to 
a minimum limit capacity required to restart the 
engine. By doing this, the battery is prevented from ^; t 

becoming dead due to the headlights or room lights \^^-fm\ 
kept operating mistakenly. 
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20 2<7)fpcr>V\/—cr>$->*7tftJ) r )Witt>1lZ>Zk!<Z 
J: 9. SIS-X-f yf-ff 2 0 2te»«3irO*6*»<0ft 

[003 7] ZZ.X'i/ J r>9i/a >tfv7Xl 1-13 
IClSft ^tlX Whi/*:V9i/aVi£>v9 -y h 

2 0 ~ 2 2 \i\ vh»9> 4 ^fftJP y h 9 . ffitH 
RAM*J»ROM$rifOiEtt*k SKROMC*ltt§*iT 

(cjj^jjiHijL- -y h) tfrhKh-?-! 9nayV*~9 

mtfttomn-fflvm 20 a . 2 1 a . 22At, flso^* r 

>9i/aVXv9X<nW§tfm20K. 2 IB. 22B 

tnmx'&mmmjj >t Lt*>«#isa» 1 o os:^- 

LTfI#. 7-9cr>n%Z?iom%m&20B, 2 1 
B. 22Bk£3rri>. 

[0038] SflsWCti. 49MC«WSV2 OA, 21 
A. 2 2Artc7)RAMtC{i. &MWmiz£r>X&$tV># 
•y^Xfco^T^ftfc-r-^k. j2Sgfta52 0B s 2 
IB. 2 2B$:iitT#^>fL7tfl!iiO^-y^Xtov^^ 
-f-? k Sr*S*W & J5r?gx y T*«£;h.. Z *>JJf j£r 
'J T tt&M Sftfc r - ^'CPU -CW««<0j»lfc:«S 

[0039] *tj«#ga» i o o zmzztih?-? 

II #y>y;y 3 y*7^11. 12. 1 3<Oj*^ 
ftS1520B N 2 IB. 2 2B^-3ytV-^Sr«^; 
L-TV^*^©JPJ---y M«BgcofflfflIgP3 0. 3 1.3 
2. 3 3c7)&§ftSB3 0B. 31B. 32B. 3 3BC 

[0040] c:c:-c-*JPa53 0{i. -fyxh;Myh^ 

*Mzw^zixiz*-9mi$kmzmw*h tzwzmi 
t 3 tifzh<ox'h y ) . mt*mzii. m&ffim>mmm. 

atf*fflaW«»2 0Atf>CPU4 0 (H3) (CiO**^ 

[0041] iiT*HW»3 lliTyfOy^y-l/- 4r 
isXr- A 5r ft»tW»-r & fcfttlfttt ^iut i> <yDT'S> 
0. IfrWWi, *^tffg^A^L. CPU3 0AICJ; 

i k i 0 -\r^a -y i? Srfi&<C. 
[0042] MtW3 2Uim / ^>'^H ^SfiffK 



[00433-?- LTM»»3 0-3 3T"»Jft3*UfcW« 

0 0 Srtf LT ^ ? ^ 3 >/ ? XJ&JffllJL- -y h 2 0 

~22ttiiaj$n. #y>y;y 3 y^7«i 1~ 

[0 044] A>*>6flfj£(Cjn;tT. A^yf'JHHi 

m\w®2 0Aiz®MZtix&>o^ ztuzzvmxmt 

&2 0AI,z£*)/<vt , J 14<OSE«Sr«iajL#&J:a 

oimm>tixt5*) , mmm* >*r 5 0 tc «t 0 ft t>ti 
te&ftmtfmfmmt 2 0 a tiMaj £ ti & « 

[004 5] ^rfc^eD««-fe>-9-5 0i:L--Cti. WBA 

izmmtmi&zkizji'yxmL-t&mffimizmttt 

$Zcr>m$i£&i*m-t&ZtlzJ:^X. ZcomM&lzfch. 
[0046] ZZX'm3lZ^ ~J-ry7is3>tf -/?Xl 

1 eommtat . ^y 3 y^7^xn« 

XW«bLn yb20ti^jL^-^44fc:J: 0«j®«E 
£3cJgfcU i*i*aWM**2 0Afc:4i.S. 
[0047] ««$Wgff2 0 Ate, CPU40i:. SIS 
CPU4 0c7)5JlSrnj/5A*>'tStt$^ROM4 1 
fc. CPU4 0«Oi!)ia^*^'ill^ft^2 1 BSriltTtt 
£ft£SflT-?£tei^&RAMfc£*-r&. 4fc«[ 

mm®2 oAttrtn/f-f s^i^sieik (a/ 

D) 5 K 5 2£*L. «SS-fe>"9-5 1 KJ: >,&ffi£ix 
fc«SStffi-^t A/D 5 1 fcJ: Ox-f is?ivmmz$m 
Ltz&zti* cpu 4 otc&arrsi:*^ k^- 

? 4 4 *^tii^$ixfc«jgmS$r A/D 5 2 tc J: *) f 4 

[do48] 5<b taijrswgs 2 o A\tmmss^m 

&4 3£*L. g^»ra»£GIK4 3ttCPU4 0 
fc: J: 9 «» 3 ivc tmizmm £ h 5 > * T r 
1~T r Y^SWA^^t-cft-mc P U 4 0 OffH* 

[0 04 9] #h5>-yx^Trl~TrYc7)A^^ 
tel^^-? 4 4 i -?t ^it^tltzWmSMK 
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t l/COy^-Rl. R2. R3. . Rn, rl. - 

-, ro. RX, RY*>'*fMiSfVC*>9, iflfe'JU-R 

1, R2, R3, . Rn, rl. . rn, RX. RYtfO 

©Jfflln >f /UC-ciX-fft. h^VyX^Tr 1~T r YcOtB^J 

[00 50] .rfUCk ■JS-yt'— Rl. R2, R3, - 

-. Rn. rl. rm. RX. RYte*tJfrt h h 5 > 

y'X^Trl~T r Y*^ ixT V ^ t # (Cffl^K 

ffitSft. «Rfc*K;&*lTi.*4ft?lfAl, A2. A3. 

An. Bl. Bm. AX- AY£«*£0Wfr*- 

^WC^LT#'JI^-R1. R2. R3. Rn. 

rl. rm. RX, RYtettJC-fS YJWW? r 

1~~T rY*^7$lJffll$ixT^Si: ^lC^«C«©fc^il. 

aSK«a9ESitTO*ftffifAl. A2. A3. An. 

Bl, Bm, AX, AYSK(VmMmte£ft±tZ>. 

[005 1 ] ddT'#UU-RK R2. R3. R 

n. rl. rmOffc&fcteftffiAl. A2. A3. ■•• 

-. An. Bl. Bmt LXZtl^tl. ^-yK5^ 

f- ^i*i*t. xt 

3V (A/C) . f7nx^ (DEF) 

[0052] iiTH+AWtL"C*$#I.SftffifAU 

A2, A3. Ante. jl^. ^-yyayx^y 

^-3 4*iO F FttHi*- a >X'%>ftSm0&i:%M (~t&h 
■M «y 3 yx^f <x f- 3 4 #0 F F^y'y a >"Ct> 

UU-R1. R2, R3, , Rn**ffl^4fc®t*ijffll$ii 

Sr«-t. CixtC*tLTBSft LT^$ix-5»*?tB 
1, Bmte. ilS. •iy'-'/j'3>'^7f34* { 

o f f itVis 3 ycr) t # te-fHaPF"rig53rft??f ( -r^^-^ 

>f^- .y^HV-X-r •yf34A>'OFF^yi/ 3 >-<75h# 
teUl^-Rl. R2. R3. Rn#R%:|ftBt3MII3 

[0053] ttzo is-Rxn&mzmmztix^&fi. 

?tAXte. m?MW3-->yh (ja«tWtcliWifcrH2 + 
Wyfy?i/3y*7?XMffllJ--7h2 1. 2 2^ 
PSI53 0 - 3 3 ) ^7 y^W5fflf«»fiW>fc»fe:«^« 

[0 0 54] ^/cUl^-RYcomS^^^'rv^m 
^fAYte. KTo-y^ai/h'To-y^M^SrjSPra^m- 

<7>%;mmmmteft'£&tzixx^&fLffiX'$>^x , 
[0055] (2)&m$<n>rtv^v±tf^it>)m 
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0 RfciBSSSr . i"> V? is a > * <y 9 XMWi-- -y h 1 

i <r>mmwm.2 o akswc . 04 t^j: 3 &A. y 

[00 5 6] -T^i)*)S»:*lJffllgP2 0A<7)CPU4 0«i 

xf7 7s p 1 fctswca^eaa* 1 0 osuoigftgis 

To y ^jWMMHTCibofc 9*a&WC*v*i£fctt 

^f^rspi T'ltn-r 4 . c p u 4 0 tiJB*#m&3 
titz t W3ri~& Uf7rsP2 izmA,x\ a/d 5 1 
*> iMj S -h. S t - ? D i £ fftMR 4 £ 1 1 J: 0 

sft/w-f-y 1 4*»4>ftWf^kaajLTv^ftnr«a[i 

load 2:^* Lfc&XT- »7SP3 tcjttf . 
[0 0 5 7] ^.f7rSP3tli. 3S4W<-yT"J 14 

[00 58] <>:^CPU4 0{i:^^-yrSP4tCfcV>T 
VN' -y f - 'J *J®Otti^^jiWt-4 £T'COg§ 0 ttH ( WT^ 
*l*a«^HBi:Pf^;) Ztm-?&. Ztl&, B5^ 

mww-« . c p u 4 o tt5wv< v r u tmmsic 

now*»£. x>-i/>J&t!jtc:^^SCE s A.y-fD 1 4 

oaaawsacL^ smBtt'L^D^-fr^m^AYco 

, «£A -y X 'J «B#«*fr §*Vt V * f> ft^f APS. 
ftffiAXT£ft*»6ttffl'C& &f£»fF§§4CB+CLl 

7 i «yrsP2rtftajUfcft«p«a[iL0AD x-m-t&zb 
x-mmmmr ( h > . 

[0059] ^;fo^ft*ll*ig£SCB+CLl£. <fc£ 
[ft2] 

CB + CLI = Cnow - (CU+CU+CE ) (2) 

fc: J: ii«B#raT (H) Sr. <fc* 

[S3] 

Cnow - (CU+CL S + CE D 



[0060] fcfc*ffix:xi^^tofc5»S*ce, 

A'7f'j 1 4^a^jw§»cL3. e*B*-r-t#»?Hi- 

AY<0 3 0 BH<Dfl*3-£&<0tafcB*g*CL2 

fcx y ^y^miz^^&CE b li . x?-?*:-? 

16. ^-•yya^^P (E^rtH* ) , EF I (El 
ectronic Fuel Injection) SHjfflHIfl (fflTFMr? ) . t 

1 40£«afcW&*CL3{±l BtCO#«ff3(%)^-WS 



[006 1 ] dcoi ? tilSWrlSIT ( H ) t . 

CPU4 0(iX7 i -yrSP5TMjiSB$raSrlti:L. gg< 
X^-yTSP6-CigiiB#^* I jimB#raT (H) ZMttz 

&&ii*m-t&. zLxm&mmmwzfsiT <h> * 
jaafcfH. do^w^cofeiiJaatJim^Ax^ 

Ett«8fflf*S 2 1 0 0 ZftLX RAM4 

2 ic-jg txmm-th ztz^o. 

[0062] -t^h-h^-zT-vmrnm^mm. 1 o-ctt, 

*PW*4»KiMWiaT (H) &»?*J:ii*SE*<&9 

t (h> wmztihmwMtimt-rmffiAXizs. 
tetztix^z smmum s 2 t r l * 0 &*n 

%<ntztb> n' >y ir ij ^jSftl^a 1 OK&Wt 
«, ±3*Lfcia«^M#««k0Efi«H (Xf77SP 
7) Srff3ii:tc:J:»3, «Rffi»**ff±SnSftWAX 

[0063] lOLh, ^Wffi^lfilt^a ( Xfyrs 
P7)(l H6t^-rJ;3(cL-Cfi : ^.S». -r^rt>*>C 
PU4 0I1 XT77SP7- 1 tiJV^Tft^AXtg 

tUl 0 0Sr^LT<KM^S«ri:^^L, Xf-y7SP 
7-2 tcfc ^TlKiM^ixT ^ ^etlfiM^fMi S 2 Sr R A 
M4 2tieig$-ti- > Xf77SP 7-3tCtJV^TSS» 

[0 0 64] CPU4 0{iX-r > y'7*SP8t2lDV^'C , JU 
-Rl~Rn&tXRX5rBB«c$(JfflI-r4^ fclcj: 0S?tAP 
(-r^^ji^fiSm+coia^-f^x.y^Hyx-f -y 

f34*«oFFti.A'7f , j wsmktm ztix^&n 

ffi) &t^*^AX (-T=3ript>jl^{i^/N'<y^T>yni 
Mcr>mi&ffi£gb ZtiX^&$M) ^<t>j < >y f U 

[0065] »:l:CPU4 0liXf'y7SP8(:ij^ 
T . a y ^ *TW 4 i fc fc i 0 g#SrX 'J 

k fcflj o m i h z t iz x o m»*se ^ss^-r 

4„ HA(CXT--yrs P9«W^yf'JtW 

[0066 ] CPU4 0ai<Xf77SP 1 OtCfc^ 
»t s B»iW7 L-fc i: Wf77SPlll: 

^ z x'&m<r>®ft? u -,? *7t<r>mmmzm$z 

tlZ^iOXV-y^-VifmL. KXf'yTSPl 
2{Cfc^T U Rl--Rnat>"RX^K^$]ffl)-r4 C t 
0 ftfif ASRtf AXA^O^* -y r- 'J li^<7)«*&2rSS 
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[0067] <5l(;CPU40liXf77SPl 3£i>^ 

fc{±, ±amf7rSP7t- JSLTRAM4 2KE 

S 2 100^ LT7C<0E«ffl(CKa-*-4 

[0068] HILL. igttffitt<?>tig%9 (Xf«/7S 
P13)(J, H7fcSrfJ:dfc:U-ClT*>*i.4. -f^t>*> 
CPU40I1 X-f-y 7SP 1 3-ltt>V^RAM4 

2fcEttSfifcffittfia$fi!*s2£ttasu «^f7 

rspi3-2i;fcv>t SKiEtifitfStif s 2 $ 
am oo*4-i/rc5KU i<xf7/spi3-3 

t> o t v ^ei«ftMHt$ii s 2 $• a #<7)^ * y eeti $ -e 

& i t U Xf77SP13-4 TSKlMMff* 
cOUkjMJO® (XfvrSPl 3) £$rr-r.&. 

[0069] (3)A 7 fUai(?)aS 

as:. 08-iai 3%m^xmj&-f&. msiz^-txd 

IZ, C P U 4 0 A -y -f 'J Sfi^ffiMaXT- 77SP3 
SrUMWSi:, *fXf77SP3-lti>Uti^. 
t:fcftS>K>yf 'J 1 4i0mE<lS.U r ^'-yf-y 1 4*>£>S 

[0070] ^tlCPU4 Otiyi—Rl—Rn. r 
l~ri**IR<Jc»*4«»-&*)*TBIimiB»L. 

ix&%&MJB&.?-9t>mvm&m s r-9 d i stjk^ 

Is R2, R3» RnSrW^-r-S-CIh^iO^-y t-A 
1, f-/l'7>'rA2 > 7*^7^3. gpWAn 

tcy \* y -f y {*& L . z <r> t * fct*Hi £ nfc«Efl 

[007 1] &ICCPU4 Oii,. m2lH]a07 ; -^JtZ* 
WLatLT. 4 y- y iVg >-X-f -yf-3 4 SrO F FtfV 
^a>-^tt®i:-ri.t*tc;, UI/-R1, R2, R3, Rn 
£ffll£-r£C:fck:J: l 9^-y K5--f hAl. f-^^VT' 
A2. 7t/ , 7y/A3, SF*I*TAn^yN*-yxy«JiSr 

^ <^ 1 1? $ titzw±m?- ? d vat^m 

S«f-^DiA»feHl 0c^£P2<y)^{iJffiiH#.S,. 

[0072] <j:iccpu4 o(±. smggcDx-^JK* 

y 3 y«tL. UU-RlSrBBftU r 
3, RnS-BB^-rSvItlcJ: 0, ^>y h A 1M?)A 
•yfymSScott*&^ff±L, f-^7>/A2, 7^ 
9 y r a 3 . £rt *T Antcy < y f - y Si® £ Lfc t # 
izmta £ *i£*E<It- * D mt/VSMf— ?Di#>t> 
01 Ocy)^CP3co^ajffl2r«&. 
[0073] |iI«tCCPU4 0<i, 09 J; o (CA 



cr>jHP 4S^P 5 c7)8ttii<i£#6 . 

[0 0 74] ^fc^XT^yTSPS-lTCDf'-^JR 
JMfiSttyi'-Rl, R2, R3, Rnco^^HSr^r^ 
m*)M<LXfto£olz-thZtiz£9. *MS*B#o 
^Sr^7H7^Al, f-^7y7A2, 7**" 
7y/A3. mmiAnCD&Mim<'£olZLX^&. 

[007 5] »;[:CPU4 0liXf 77-SP3-2tI 

a,x\ xf 77SP3-1 -cHtta LTtasco^aiT-^ 
Pl~P5SrS(C. 01 otc^-ria^sccoyN'yxy 

«ffi«fc^'-yx»J*g5ffitoreffi^t--^ (V=a 

xi+b) £;s#>&„ ^:tj^<7)— v&tnm&.a.mfibiz 
m'b-mmiz£&wm&®.z'<To ztiz**). ®%i)*o 

lEmziRbb hZb tfX' # h . 

[0076] »:tCCPU4 0JiXf- yrSP 3-3t;jtt 
A/C\ Ay-ry 1 4c?)^tt£#ltL*:>'N*-yxy 1 4<7>JS 

IWEflHfta. bt, A-y^y 1 4 *^J>«,«M$:8Saj^ 
*±tz b # fcy < >y x y l 4 cy)«ffi*«B#ra fc ittcfi^WicM 

H.X R O M 4 i izim $ V \h tsMv&m 

i SrfflOT. CPU4 OtCioT, 
[I!C4] 

Vn =axi+b (4) 

t,zZL*)-$tbt>tihi>cr>x'h&. ^tizcommmmxa. 

{KBHSSffii t LX- 1 0*fflv^TV^. 

[ o o 7 7 ] z zx- z coftmmzim i tcov^-cKW- 

01 1 (i, ^7f !i 14fc:o>,vCs *>A>it*iai$'ti: 
0 (Ah -10 (A), -20 (A). - 
3 0 CAK -4 0 CA] t LtzWr&c?>mW\t2kl,z3Ztt. 
+iWB&(W&*9m£.X*)**>t:l>co?i>&. 01 

i*^fcBj^»*>^«tdCs fttt»jhftifiT«, mssffi** 

0 CAD cr ) %^Wi«ffc7)ffiT*A < 7s:#<^ , )s tJtm 

area*- 2 0 c a 1 aTomarizawj±.mtf±.& tx l 
iidc:ta^a'-g». 

[0078] <r*U;:*f LTs «8Ktta<- 10 C A3 

ys'-y^y 1 4<7>mtfimbW£m£*ii?tUci&<o— 

01 2a><5>i>H3^*»yjrJ:3{c, jt£ttE(2ttSK 

a**- i o cad cot # izmimw&)*t>M(.nmikVffi 

[ 0 0 7 9 ] a>< UTI <7)M&ffi&fflX'lii . i 
tU-lom^^irtiv, (4)SCJ:7^7 
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[0080] Ze>£olzLxm%mJ£Vn£$iib&b. 
mzC P U 4 0 liXf v 7S P 3 - 4 t;3tty<,TV\* y x U 
1 4 <0W#8*C nowSr . T±ifi LfcJ: 3 K 

Sl»£€ffiVnkii^l$F§Jk^WG&<i. 01 
C now £ h Z k WX' # h . 

Cm = (Vn +Ve ) x [ (1 - 



(6) J: 9«i*jafcl3tt&«E*»fiF*sUL <te* 
[»7] 

V n a -V e" 

j^F^= xlOO (7) 

V s ! -V e" 

fc&S. 

[0082] -icOfctJil, 1 40»#^»Cnow 

[&8] 

V n ! -V e' 

Cnow = Cfulix (B) 

V s a -V e 1 

liZ£ ZktfTS*. fLTCPU40tii<0j: 

3 U T X-f -y r S P 3 - 4 X> < >/ f" 'J 1 4 tf>3S#38« 
CnowSr^rtSt, K^f77SP3-5T'iiA' 7 

[0083] *tJ«WETOW>^'yr US**C f ull . ffi 
5t«*iE$rVs. «C«i^ih«flEVe{±, fftR0M4 1 

imztix^&i>co&m^& . 
[oo84] (4 ) mcommmm 
%ts±me>mm8mizi$\,\xiz. A.y-?u 14 a>£>«® 

■aresr >-«jf^$^ k # fcfc t>fx£ffifScoA.y x "J «EE 
ffi k >y -f'J 14*>&«ffiLTUSm3!Effik£S!a}U 
3ISaia<?3^ v -T 'J ttffilk A' 7 f V ttSEffik coWfi&£ 

a-r-ac«sr«». sk— ttaear^vc/wf-y 14 

«Otttt L-^fJI^N* -y T- 'J <0£B*jft-C«>«BSWEEtt 
Vn£;J<#>. SESI5£SEffiVn££^HT >W ?y«>8t# 

*«afflw**te J: 0 **•>■!> J; 3 tc lx t> j: w 
-r § z t x'm?®mc now **»t *> <t v». 

[0085] i/sJa^e^QfcJBSWcftif^TJi. 



[0081] JMfcWfcii. A'yf'J 1 40)»ft®t;E£ 

ifcAtcftffiRBseaPflr^^-yrU^Effi) SrVefc-^S 
k. /N*>yf- 'J ito* 
[»5] 

(Vs +Ve ) x (5) 

2 

i,z£ >3#*>4 *Jt»»sjicnoi(«, & 

[»6] 

-Vn 1 1 

) xH x 

/s -Ve 1 2 

(6) 

[0 086] 

[ 3mb*>s&* ] ±a <o i 3 ^st^w 1 9 tcie 

Hmi*it&ZttfX't<tc<%&& X&T-thwilz . gift 
mzs n* -y f U «W<0fl!«3&Wi feiX&<OT\ ^'-y^U± 
* s 0 *5fe*8fc:l»jh L»4 v < >y f 0 «Bffi»*ftat^*» 

[0087] 4JtSl»*«2fciatt<05MHfcJ:*Uf, S* 
B^c7)y ■< -y x U ±36* 0 WHSeO^T-J) $ , -y F 5 4 
x-/P5>-7\ IffiTf^'fy'-'yyayX'f'yf 

•y ^^«J 0 SJXlZ J; n' >y r y ±*5 0 <0|flH 2: 

[0088] *7t»*Jl3 . lfi*)S4&t/ii^ 1 0 IZ 

ffli-S ; k **r * h <?>m UStoSfcafc* < ^ < >y 

[0089] 4fc3H*« 5&t^M*« 1 1 IZimcMW 
•y -f 'J ±*< 0 Sr*^EI)BT# l>A'7f'J 

[0090] ttzm&meRx/m&m 1 2fcE»o«^ 

£ / < -y r y ±^ o t»v v^-y x y 
[0091] **M$m7Aim&& 1 3Kia««*ra 

S £ k * { T' ^ -5. OT, < -y -r 'J ±*>* 0 t — S k it 

[HS^fSm^lMBJ] 
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[01 1 *%.w<,zi:&mwe>j<-y7-vmmmtemwcr>m 

[04 1 m3<vm%®m&2 oAizzzmMmn^-yy- 
omwimizm-t&mx'b & . 

[06 ] «»««§Eft«H1fr;l^f-y*^rr7n-f- 

[07 ] E«««telS-y^l'-f->'*S^-7a-f-ir- 
YXhh. 

[08 ] Ayt'j m&»m^y)u-^y^-ty\=t--h 

[09 ] «&<3*U«Ett&tmffifratt&tt£*:*>e> 
0St'S>-&. 

[01 o] «taiLfci«R<o«E«at/«a[«fc, mum 

[011] HSJtcJ: 'j3&»4,»flrft«Stt*aai 



[012] «85Effll-J: Z>m%.W±m<7i%Ztt,<7)m?Z*-t 

fyvxfoh. 

[01 3] ^ vTvm&®&com.iii<7)wmiz®-rz>77 
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